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Correspondence Tweeting Our Way to Cardiovascular HealthTo the Editor: Exponential growth in Internet use and smartphone
ownership has seen the rapid expansion of social media interfaces,
such as Twitter, for rapid and global information sharing. Twitter,
a real-time information network that connects people, is becoming
increasingly popular. Twitter posts, known as Tweets, are limited
to 140 characters but often include links to more detailed infor-
mation via Websites and photographs. Twitter’s popularity has
dramatically increased since its inception, with approximately 55
million messages, or “Tweets,” being sent daily from about 500
million users worldwide (1).
Twitter works by users posting Tweets to their “followers”
(other Twitter users who have agreed to receive a person’s Tweets).
Therefore, the more followers a Twitter user has, the more people
will receive their Tweets. The potential reach of Twitter is realized
when the user has many followers and if those followers resend
Tweets to their followers. This process is known as re-tweeting. In
recent years, a growing number of health professionals have been
using social media to share information. In a survey of 485
oncologists and physicians, 24% used social media at least daily to
scan or explore medical information (2). Recent studies have also
reported significant growth in the use of Twitter for social
networking and microblogging about medical information, includ-
ing quitting smoking (3) and epileptic seizures (4). The unique
ability of Twitter to disseminate critical information quickly has
also been attributed to saving many lives during the recent
earthquakes in Japan (5). The current study sought to investigate
the growth, reach, and content of Twitter accounts for interna-
tional professional organizations and prominent scientific journals
associated with cardiovascular medicine.
Fifteen international Twitter accounts (9 professional organiza-
tions and 6 medical journals) were selected for analysis of Twitter
growth, reach, and content. The number of followers and corre-
sponding growth for each account over 12 months (October 31,
2011 to October 31, 2012), and the reach of 50 recent Tweets for
each account, were measured by using the analytical software
Twitter Counter (Amsterdam, the Netherlands) and Tweetreach
(San Francisco, California). Reach was defined as the number of
unique people who received the 50 original Tweets for each
account; hence, it is a measure of the number of followers each
person who re-tweets items has.
To examine content, we randomly selected up to 50 recent Tweets
from each of the 15 accounts during the 12-month study period. Each
Tweet was coded by 3 independent reviewers as either being directed
at fundraising, social activities, health professional education, or
consumer health information or for marketing purposes.
The 15 Twitter accounts had a total of 674,787 followers in
October 2011 and 1,318,601 followers 1 year later, representing a
mean increase of 57% (Table 1). Ten of the 15 accounts experi-
enced growth in followers of more than 50%. In terms of reach, a
total of 1,200,865 Twitter users eventually received the 50 Tweets
per account. Several accounts achieved a re-tweet from a user with
a large number of followers. For example, the New England Journalof Medicine had 1 Tweet re-tweeted by a user with 560,000
followers.
A total of 690 Tweets were coded for content (including 420
sent from organizational accounts and 270 from journal accounts).
For the Sudden Arrhythmia Death Syndromes Foundation and for
Heart, only 20 Tweets could be downloaded. In total, the coded
Tweets focused on health professional education (407 of 690
[59%]), consumer education (133 of 690 [19%]), marketing (74 of
690 [11%]), social communication (44 of 690 [6%]), and fundrais-
ing (32 of 690 [5%]). The organizations focused on health
professional (205 of 420 [49%]) and consumer (106 of 420 [25%])
education whereas the journals directed the majority of content at
health professional education (202 of 270 [75%]).
This study illustrates the emerging role of Twitter as a medium
by which cardiovascular health information and education can be
disseminated quickly, efficiently, and on a worldwide scale. Our
study illustrates that Twitter not only encompasses health profes-
sionals but also professional organizations such as the American
College of Cardiology, key journals, and patients themselves. Our
current findings support the notion that Twitter can facilitate rapid
and expansive dissemination of information.
Real-time networking, using interfaces such as Twitter, provide
an enticing and free opportunity for information exchange on a
global scale; such networking has excellent potential to connect
people and organizations to enhance education, awareness, and
overall management of cardiovascular disease. The benefits are
particularly relevant in terms of promotional activities, awareness
of health-related issues, and for interactivity at scientific meetings.
The potential to harness free social media infrastructure that allows
live, interactive, and international communication is both fascinat-
ing and unique.
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Letters to the Editor
Ultrafiltration in Refractory Heart
Failure
We read with great interest the recent paper by Patarroyo et al. (1)
regarding the possible lack of association between hemodynamic
and renal function improvement in refractory heart failure patients
treated with slow continuous ultrafiltration (SCUF).
The authors pointed out that their findings refuted the hypoth-
esis that hemodynamic improvement with SCUF can translate into
direct renal improvement and cautioned the promise of potential
benefit of SCUF in the setting of severe refractory heart failure.
However, we believe that 2 additional reasons, rather than SCUF
Number of Followers and Reach of TweetsTa l 1 Number of Followers and Reach of Tweets
Twitter Account
Followers as of
October 31, 2011
Organization (Twitter account)
World Health Organization (@WHO) 271,027
American Heart Association (@American_Heart) 14,646
British Heart Foundation (@TheBHF) 152,89
European Society of Cardiology (@escardio) 5,465
American College of Cardiology (@ACCinTouch) 3,419
Heart Rhythm Society (@HRSonline) 1,054
World Heart Federation (@worldheartfed) 904
Sudden Arrhythmia Death Syndromes Foundation
(@SADSFoundation)
399
Cardiomyopathy Association (@Cardiomyopathy) 0
Journal (Twitter account)
Nature (@NatureNews) 274,691
New England Journal of Medicine (@NEJM) 42,496
The Lancet (@TheLancet) 20,865
British Medical Journal (bmj_latest) 22,551
Heart (@Heart_BMJ) 1,978
Circulation (@CircAHA) 0treatment per se, could explain their results.First, in this study, patients had possibly already developed acute
kidney injury before SCUF initiation, as suggested by the increase
in serum creatinine from 1.9  0.8 mg/dl to 2.2  0.9 mg/dl.
Thus, the further creatinine increase (2.4  1 mg/dl) after SCUF,
and the high need for transition to renal replacement therapy,
might only reflect the spontaneous ongoing acute renal injury
started before SCUF. Conversely, we cannot exclude that SCUF-
induced hemodynamic improvement have hampered the negative
clinical and prognostic trajectory of such an acute renal event.
Second, a SCUF-induced hypovolemia due to an excessive, or
excessively fast (when compared with patients’ plasma refilling rate
capacity), fluid removal, with consequent further renal injury,
seems to emerge from this study. Indeed, while hematocrit did not
change (from 31  4.3% to 31  4%; p  0.6), protein total
concentration significantly increased (from 5.9 1.2 g/dl to 6.6
0.6 g/dl; p  0.006) during SCUF. Changes in plasma volume
during SCUF may be monitored by evaluating changes in hemat-
ocrit fraction (in the absence of bleeding and blood transfusion)
that should parallel plasma protein changes (2,3). Thus, when
plasma volume remains stable, no net gain or loss of intravascular
proteins should be observed. In the present study, the divergent
behavior of hematocrit (unchanged) and proteins (increased)
suggests a decrease in blood volume, with a concomitant bleeding
that may have hindered hematocrit increase associated with blood
volume reduction.
Therefore, it is not surprising that a too aggressive and rapid
depletion of intravascular volume in patients with acute kidney
injury could be associated with lack of renal function recovery. A
more prudential, even if partial, dehydration by SCUF should be
targeted, or another kind of renal replacement modality chosen, in
these patients and, particularly, in those—like probably many in
this study—with an impending or overt cardiogenic shock (average
cardiac index was 1.8 [range: 1.48 to 2.25] l/min/m2). With these
clinical and hemodynamic conditions, no immediate recovery in
kidney function is likely after SCUF, despite the achievement of a
significant hemodynamic improvement.
*Giancarlo Marenzi, MD
Followers as of
ctober 31, 2012
Increase in Followers in
12 Months (%)
Reach via
50 Recent Tweets
588,818 54 93,393
41,022 64 76,879
40,488 62 18,906
9,316 41 39,435
6,202 45 55,643
2,220 52 30,605
2,105 57 40,384
745 46 10,027
641 100 2,981
437,791 37 100,394
86,639 51 579,319
50,203 58 91,147
48,896 54 32,824
2,753 28 10,232
762 100 18,696ONadia Aspromonte, MD
